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[HZE] HA: @ 0w AR SMMC-7721 41 f B 8.8 % A8 (TAT)cDNA F 7l F U E LR RS E ZHR(GR AR E T
HBHERE UFETHE KRR (Dex) ¥4 F S SMMC-7721 48 TAT E B M ALE . J775: RT-PCR ¥ % SMMC-7721 48 ffs 4 &
TAT cDNA ##ATWF ; XA £ i 2 8 PCR WE Dex x4 SMMC-7721 40, TAT mRNA kit th %, 3% 5 HepG2 4 g 1E xt
BRI FLER GREFEMRE R E GREtk-LUC & GRE-MMTV-CAT 45| B B # X SMMC-7721 48 jg % , W22 Dex 5t
KAEB(LUOMEAEE LB # B8 (CAT KA NP M. G HepG2 M E 1t 1, 45 R : SMMC-7721 % i TAT cDNA #
% 576 U A AR LR ;Dex #4% H 7 SMMC-7721 48 f 4 TAT mRNA 8 &%k &R KFFEHN 2. 22, B T HepG2
4] (15.1 £ ,P<C0. 01); Dex # § 7 SMMC-7721 41 LUC & CAT ik, 5 HepG2 I £ B ¥ £ 7. 4510 : Dex &t
SMMC-7721 41 ffi TAT mRNA B SR FHEM. TR TATEER S SN EXFHA,
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Lost sensibility of tyrosine aminotransferase to dexamethasone in human hepatoma cell line SMMC-7721

LI Yi-dong,LIU Yu-jian,LU Jian”
Department of Pathophysiology,College of Basic Medical Sciences,Second Military Medical University, Shanghai 200433, China

[ABSTRACT] Objective: To investigate the mechanism responsible for lost sensibility of tyrosine aminotransferase (TAT ) to dexam-
ethasone(Dex) in human hepatoma cell line SMMC-7721 through examining the cDNA sequence of TAT and the status of glucocorticoid
receptor (GR) pathway. Methods: The TAT c¢DNA fragment containing the full length of coding sequence was amplified by reverse
transcription-polymerase chain reaction (RT-PCR) and was sequenced. The expression of TAT mRNA was determined by real-time
quantitative PCR to observe the influence of Dex on expression of TAT mRNA in SMMC-7721 cells. The experiement with HepG2 cells
was performed as the control. Reporter genes (GRE-tk-LUC and GRE-MMTV-CAT ) were transiently transfected into SMMC-7721
cells by electroporation. The induction efficiencies of LUC and CAT genes expression by Dex were examined and compared between
SMMC-7721 cells and HepG2 cells. Results: The results showed that there was a same-sense mutation (GIn576Gln) in TAT c¢DNA se-
quence. TAT mRNA could be induced by Dex, with the maximal induction level being 2. 22-folds in SMMC-7721 cells, which was signifi-
cantly lower than that in HepG2 cells (15. 1-fold increase, P<C0. 01). Dex induced the expression of LUC and CAT genes in SMMC-
7721 cells as well as the HepG2 cells. Conclusion: The induction efficiency of Dex for expression of TAT mRNA is decreased in SMMC-
7721 cells, which might be due to the unchanged activity of TAT .
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M TAT mRNA ik, HE A 5 5O E A )
HANE B TAT MG VRIS WIS A2 . AP 4 4, ik
TR A0 W AR he A R e ek R v s 8 g 2 i B D R AR
A A 8 JUROT I B R ) DA A A AR i, AR
FHANBUR T o M R (1 2 M Bl R R AV ) AL A A
JI R i 2% AR F) I B R A M A e AR R L AT AT
P8 4 7L M e 0 AT T 27 R e 20 1 AT DA AR R AR I AR
FPE R, TR iR S IR S R AL R A
SR BEAR T SR PR 8L DA It 8 Ay T 988 1A 4 2 45

k% Dex 5 TAT 35 M I HLH], A WF 585 SMMC-
7721 41 TAT <DNA AT T, JE M8 T GC
5 DR 2 K 1) 308 K A AR AE

1 MRFTHE

L1 ZE2KAFLE AEHANER SMMC-7721
0 A B A B O = T 1977 SER LAl R R,
Jiiki GRE-tk-LUC 1 Dr. Simmons ( Steroid Hor-
mones Section, NIDDK/CEB, NIH ) H 8, Jii i
GRE-MMTV-CAT .B-Gal i Dr. G. Hager(Labora-
tory of Receptor Biology and Gene Expression,
Center for Cancer Research, National Cancer Insti-
tute, NIH) B8 , Jfi ¥ PRL-SV40 4 Promega 2 )
PE N, HLZE KA (Dex) i Sigma 2 @] 7= dh, HLE AL
4 Bio-Rad 2 # / i, CAT ELISA, g-Gal
ELISA i 5 % & Boehringer Mannheim 2 & 7= f ,
LUC,PRL-SV40 £ #ll i #] £ 4 Promega 2 #] j~
AN =g I N il B 2 <E 2 /N Wl T

1.2 RT-PCR ¥ 3 SMMC-7721 @ Je. 49 TAT cD-
NA RH — 2 kst SMMC-7721 41 il & RNA,
I B U e P vk 4 R B OR RNA PR R T R 45 1 58 38
PE LR AN 66 BT 2 RNA = f 4l 5, AR 4
N TAT R F P4, & 4K TAT cDNA § 31 5]
Y. LW 5 5'-GAG CTA AGG GAG CTT
TCG GG-3"; FU P41 0 5'-GGA GAA TGG ATG
CAG GCC TA-3" . ¥ B KA A 1 450 bp, LA
A RNA A AR 20 3 s R & b ) 3t B AT 13 %
SN, N4 25°C 10 min, 42°C 60 min,
70°C 10 min, PCR KM AKR BARTA 20 pl, )V
Z AN :94°CAEYE 1 min, 65°CIE K 1.5 min, 72°C 4E
1.5 min, Hy 8 40 MER, T EJE 72°C &M 10
min, PCR &I G AZ il bR TAEY) TR
BRI S5 B w0

1.3 B &F PCR &N Dex &F SMMC-7721 %8 2
TAT mRNA #9#% 5 & A EKE Dex (1077 ~

10 ° mol/L) IO 55 F2 W Ab #E SMMC-7721 41 g 16 h.,
KA S & PCR J7iE M TAT mRNA )£k
AP BT 40 M Bk HepG2 CAS £ 45 5 1T JE 46 &}
WESC T 2 15 4 B A X Y, TAT &8 4 B 1
Wl H ok 5'-ACA GAC CCT GAA GTT ACC
C-3's P sl T 51 k. 5'- AAG AAG CAA TCT
CCT CCC-3", WS M pactin LUiE5I ¥ 54 k. 5'-
CAT CCT CAC CCT GAA GTA CCC-3'; FiiFs|4
F3 4. 5'-AGC CTG GAT AGC AAC GTA CAT
G-3'. N RARBUR 20,0 pl, A4 100 ng (1) DNA
Bt (TAT H 100 ng. B-actin A} 50 ng).2 ul i
10 X buffer,0. 5 ul i) ANTP,1. 6 ul I Mg® ,0.3 pl
1) 20 mmol/L B L F#5I#,0.3 pl (5 U/pu)
Taq Hi§.1.0 pl 19 20 X SYBR 7], 94°C .5 min., Z
J& 94°C .15 s,61°C ,20 s,72°C ,15 5,38 MEH ARG
72°C 410 min,

L4 BERREE KT FERE LR 6 B0 4 3
BoE AR SMMC-7721 40 % MK 72 T & 10%
AN IS BT AR ZR W 1640 BE IR, BT 37°C
COMBFH 5 U M BEFRAF DI E 4 4~5 d B4 1
o BN A KT A Al R S ECAR > T 10T,
0. 125 %6 JHE BT Ak J5 e B2 40 i T G 1 19 50 ml & 0
B ,2 000 r/min(R=15 cm) &L 5 min, LUK T %
(1) PBS BE& 21 UTTE 2 R, 5 20 I B 2L 40 pg 4R
LD TR 9 s E i (LUC) MR & LB B i
(CAT) 1K N Z BT KL (pRL-SV40 ,3-GaD) it A\ UK Tl
%I Cuvette 1 CELAR R 800 pl) VK# 10 min
J& o # Cuvette B T HLZF LA, 250 V., 960 pF 41
AT HL AL K R R D A S ROTORL L B N
SMMC-7721 4 e, vK# 10 min, ¥ 40 L &\ A
BRI, 37°C B 9%, 24 h Ja . F & AN AR JE Dex
(10" "~10"" mol/L) M) 3 K5 7% M 4% 22 55 3¢ 48 h,
SR 2 B ) & U WA U LUC,CAT I3 %,
B AS LL HepG2 41 M 7 A BH 14 % 1

1.5 %itFa® RAHRFEZETENTHNEE
PEZE SRR, P<<0.05 W ERAA S ¥E X,

2 % R

2.1 SMMC-7721 e je.+ TAT cDNA & 7| ¢4 i)
£ KM RT-PCR J7iky 3 SMMC-7721 41 i (1) 4>
K TAT cDNA (K 1A) ., JFXF P 70 347 T 0 5E
28R (K 1B) Bon, TAT cDNA 2 576 il 3% & 4=
A B G ALY ) % 1 A2 6 CAG—CAA,
A CAA W95 Gln, JbRAZJE ) LA, Rk 4R
KX TAT HEW— WL EE,
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bp bp Query: 433 cctgaggcacccctagaagetaaggacgteattctgacaagtggctgcagecaagetatt 492
FECECEEREEEETEE R e e e Ee e e ee e e e e e e e e e e e ey
Shjct: 481 cctgaggcacccctageagctasggacgtcattctgacaagtggctgcagecaagetatt 540
1587 — 1600
1375 — 1400  Query: 493 gacctttgttt.asctgtgttggccaacccagggca%acatcctggttccaagacctggt 552
FECEEREEEEECE PP e e e e e e E e e e e e e e e e
Shjct: 541 gacctttstttagc‘tgtgttggccaacccasggca%*;c?gtcctgsttccaagacctggt 600
Query: 553 ttctctctctacasagactctggctgagtctatgggaattgaggtcaaactctacaatttg 612
FEEECECEEEEEEE e e e e e e e e e ee e e e e e e e e e e e e e e e e
A Sbjet: 601  ttctctctctacaagactctggctgagtctatgggaattgaggtcaaactctacaatttg 660 B

1 SMMC-7721 48 TAT £ F cDNA K338 5 F 5 5 #7
Fig 1 Amplification and sequences analysis of TAT gene in SMMC-7721 cells
A:RT-PCR products. 1: X DNA/Hind [l +EcoR ] markers;2: Fragment amplified with human TAT specific primers;3: 200 bp DNA Ladder.
B:Sequences of TAT ¢DNA in SMMC-7721 cells and human TAT gene. % :Mutation in sequence

2.2 Dex 3 SMMC-7721 @@ 2 TAT mRNA & ik
e ®em  SEI E R PCR 45 R R W (Kl 2) . Dex %
L SMMC-7721 4 i TAT mRNA [ %k, 5%t
IEALA L, 10 "mol/L Dex 4b H i S 5 B K, b
2.22 %, 0 Y5 HepG2 40 s &5 K AH LL (10 ° mol/L
Dex 4b 21 B 35 K i 5 £5 $08 15, 1 %), Dex Xf
SMMC-7721 41 s TAT mRNA [ 5 /K7 W & &
K (P<C0. 01) . #& 78 Dex %} TAT mRNA 5 F 7K F
(R BEAR ] g2 TAT 35 P A8 & i 2 q A,

21
O: 1% mol/ L Dex
18 B 10 mol/L Dex
B 107" mol/L Dex

g 15 _
e W 10 mol/L Dex
=
3
g 12
=
= 9
)
= 6
3 .

HepG2

SMMC-7721

2 Dex 3 SMMC-7721 4 A2
TAT mRNA 3% B 1
Fig 2 Effect of Dex on expression
of TAT mRNA in SMMC-7721 cells
** P<0. 01 vs HepG2 cells

2.3 SMMC-7721 @ fe ¥ GR 4 T E 2 6k 6 #F
% Dexf % LL 7 & 4 a6 P 19 77 20 B SMMC-
7721 AR LUC M RIE, e K355 23 £ B
ERWRE T SMMC-7721 41 il8 LUC #5115 HepG2
4 i TE 48 v 2% 25 5 (B 3A) s GRE-MMTV-CAT #%
g gt £ 3B 5 LUC K1,

20 —8— SMMC-7721
== HepG2

Fold induction

Dex concentration en/(mol-L")

Fold induction

B

vl 8 7 &

107 107 107 107

Dex concentration cn/(mol-L")

Bl 3 Dex X SMMC-7721 #ff GR
HEEREERREHFN
Fig 3 Induction of report gene expression
by Dex in SMMC-7721 cells
A:Cells were electroporated with GRE-tk-LUC plasmid DNAj;
B: Cells were electroporated with GRE-MMTV-CAT plasmid DNA

3 9 i

H AT AR . GC i 715 36 R 3R 38 1) HE A B L2, GC
5 GR 4 & 38 GR MIEMH TG GR #4712 %
P DU TRD YR SR A 1 B 20 by B O] o () 8 B o 3R
S W TG (glucocorticoid response element , GRE) 45
B o S il 2L Y B 5 R S B A g A L
PE R, 2 3F B0 ) B8 5L DR R OA, 51 R B ) R
F_\ZEIZ*I’IJO
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KB B T SMMC-7721 41 8 TAT ¢cDNA
FEX P AN AT 70 5E , 45 SRR ILEE 576 A7 Bk 3 & Ak
FAF(G—A) AN %124 CAG—>CAA,H
TG Gln, WAL R W) LA, MR A5 R R
B TAT 8 — W4 I o o, B Dex Ab 3 5
SMMC-7721 41 e TAT 3 A G & -4 TAT B 45
Fo 50 T B, 1T AT A N 9D ) A R

WIS W], GC A TAT 5 15 82 7 6 5%
AP R, TAT 3 &5 TAT mRNA 35
M TAT B8 A A B A5G, BT Dex 7 &
TAT M3RIE &2 B AFAE T W AW I0R I SE 0 2 i
PCR 77k, W% T Dex X} SMMC-7721 41 g TAT
mRNA & & 5% i, 45 R %R, Dex fig % 155 3
SMMC-7721 488 TAT mRNA H Rk, HHG 7 &
MR , B KBS ECN 2. 22 1% (55 HepG2 41 2
A, Dex %F SMMC-7721 4 it 7 TAT mRNA 1
B BT, I HEN TAT mRNA ()5 5%
S Al RE AL SMMC-7721 41l fid % 2K Dex 5 % TAT

Dex X TAT mRNA 53 7K1 FEAK 1 Jit A mf A
& TAT 5 ¥ X Can g 8 7 80388 56 1) 4 1)
LB AT BE 2 GC-GR {5 5 6 5 18 B A7 W &8,
GR W45 M B s Dhfie = .5 GR AE A G 35
RS IR OIS A NS e 1 R I H T
SMMC-7721 40 g o 77 7€ GR, H GR %= W] & 4%
Z R IE A 20 fiF, WO IHE 0 T oW %2
T Dex %F4b 8 PE R 5 55 R 3R 0K (9 5w, LR
SMMC-7721 4 fg i GR 1 ¥ S5 W05 D) BE & 5 A7 76 7
W, iR R, Dex ] LA 4R A 3 DRI 1k B 4
LR UZA P GR B s sheg, R,
Dex fig#5 15 3 1Z 40 M GC 45 et LR Rk 3k —
HEIR Z AN M GR ) &5 AL B T DR 0 45
DRt 2 IEw R, PO AR ,GR 5 Dex 45 & )5
A BELE P LE IE 5 40 i B R 2R 1 AR 4K, AL S A2 AR
VR A IS S R BUE GRE 45 &L 7
WA HFHSH FRESIRE LR R,

A28 [ B SMMC-7721 40 1 3% 2% Dex i 3
TAT 3 P LA T 2120 A0, HEBR 7 TAT %
DR 5 AR 3 350l 45 A4 008 S GR 5 SR 00G Th g 5 19
Al g, KL Dex K figiF S SMMC-7721 4l s TAT 3%
PEFF T e T IL R AEHE 5 TAT mRNA KRk
LI SRR B AT e S TAT 28 B 42 )%
PV B 5 JG 7K S i A % B AR HU T A A gk —
A HFFUAE 5K
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